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EXPLICATION|| 


PYRAMIDICAL DYAL 
Sect up 


[In His Majeſties Garden at Whire- 
Hall, Anno 1669. 


IN WHICH 


Very many Sorts of DY ALS are contained ; by which 
beſides the Hours of all Kinds diverſly expretſed, many things 


_ 


alſo bclonging to Geography, Ajirology, and Aſtronomy, are by 


the Suns Shadow made vilible to the Eye. 
AMONGST WHICH, | 


Very many Dyals, eſpecially the moſt Curious, are new Inven- 
tions, . hitherto divulged by none. 


All theſe Particulars are ſhortly, yer clearly ſer forth for the 


common Good, 


By the Reverend Father Francis Half, otherwiſe Line, of the 
Society of Jeſus, Profeilor of Mathematicks. 


— — — 
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Printed at Liege, by Guillaume Street, itn the Year of ourLord 
1673. And Reprinted at London, 1685. : 


— 


To the Lovers of all Mathematical 
Learning. | 


Moſt worthy Sirs, 
7” Nowing that the Dyals that were ſet up in His 
\ Majeſties Privy Garden in the Tear 166g. by 
that moſt ingenious Mathematician Father 
Francis Hall, alias Line, of the Society of Feſus, and 
Profeſſor of the Mathematicks at Liege in Germany, 
were a great Curioſity, and that which hath not been 
performed publickly in the World ; and by reaſon that 
they have been ſome years demoliſhed,and that the Fancy 
of them may give great ſatisfaftion to thoſe that are 
any ways inclinable to that Noble Art of Shadows, I 
have preſumed to publiſh the Explanation of them as it 
was publiſhed by the ſaid Father Line at Liege in 
Germany ; and have no ways deviated from his own 
Explanation ; but the manner of making of each Par- 
ticular I have [hewed in the foregoing Sheets, and in 
thoſe places I have referred to the Cuts in this following 
Appendix : If my Endeavour be accepted by the young 
Students of this Age, 1 ſhall reap the Glory I do ex- 
pe, and ſhall remain their Servant to preſent them 
A 2 . with 


with ſomething that the Learned of ſome Ages thought 
( for thoſe whom I honour, and ſhall ever) not worthy of ; 
in the mean time I ſhall reſt my ſelf contented to be 
thought ill of bythofe whoſe Honeſty is leſs than their 
Wit, and whoſe Covetouſneſs more than both ; and ſhall 
frubſcribe my ſelf a Lover of all Lovers of Art, ſo long 
as my Name ſhall be called 


1! 
by. 
A 


JOHN HOLWELL. 
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A Brief Explication of the Pyrawidical 
Dyal ſer up i= His Majeſties Private 
Garden at White-Hall, 7uly 24. 1669. 


H E Dyal being placed upon a Pillar by His Maccſties 

Order m the Privy Garden, it was intimated unto me 

by divers Worthy Perſons as x thing very expedicnt, 

that an Explication ſhould be publiſhed, of the Ule of 

the ſeveral Dyals there contained : For although to 
divers of them were added a Verſe or two, cxplicating kow the Hour, &c. 
was to be found by them; yet in regard many. of them - were new, and 
not to-be found in any Author ; and others belonging-to- Aſtronomy, 
Cotmography, &c. not lo caltly conceived by all, they- judged very 
expedient a Declaration rhercot ſhould be {er fogth, whereby. ſuch as. 
came dayly to ſee it, might receive more fatisfaCtion. 

Hereupon, having ſoon after the ſetting up of. the Dyal; left Lon- 
dan, and being arrived at my Lodging in the Country, I began the 
fd Explication ; and being much deſtous to add fome turther Orna- 
ment - to the Dyal atready placed, I began the making of four Water- 
Dyals, to be placed at the Gor Corners of-the Pyramidical Dyal in a 
competent diſtance trom the lame. 

To this Undertaking I was moved, as well by the opportunity of. a 


Fountain in-the Privy Garden fo near the-Dyal ;, as. allo, tor that Ex- 


Perience. 
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perience had taught. me, that ſuch Dyals as formerly I had made to 
ſhew the Hour in ſeveral ways by Water, were for, their Rarity and 
Novelty no leſs pleaſing to-the Beholder than the reſt. | 
+ - Being now very bulie in theſe two (19. 1h and _—_— towards 

the middle of Wmnter made a conſiderable progrels therein, I received 
a Letter from a Friend at London, wherein he told me, that the Dyal, 
for want of a Cover ( which according to His Majeſties Gracious Or- 
der, ſhould have been ſet over it in the Winter ) was much endamaged 
by the Snow lying long frozen upon it ; and that, unleſs a Coyer were 

rovided (of which we ſaw little hope) anether or two ſuch rempeſtuous 
Wiczcrs would utterly deface it. .Hereupon I laid aſide as well the {aid 
Explication, as theſe Water-Dyals, it ſeeming to no purpoſe, an Expli. 
cation ſhould come forth of the Ule of the Dyal, when it was now 
rendred uſeleſs: Which Reſolution being underſtood by ſome. of thoſe 
worthy Perſons, who before had urged for the publiſhing the (aid Ex- 
plication, rhey judged, that notwithſtanding the Dyal- it ſelf ſhould be 
rendred uſeleſs, yet the {aid Explication was not to be omitted; ſince 
thereby would be given occaſion to ſome other skiltul Mathemarti- 
cian (of which we haye many in Erg/and ) to let up another in place 
thereof, both mare ſpecious and durable,and adorned with more varicty 
of Invention. 

This Reaſonſuting well with the Deſire I formerly had of adorning 
His Majeſties Garden with ſome Curiofity that might in its kind ſurpaſs 
what might elſewhere be found, I relolved to take in hand again the 
faid —_ Which that it may the better be performed, I will 
firſt enumerate the Parts or Pieces of which che whole Dyal conſiſts, 
and then deſcend to the Dyals deſcribe on each particular Piece, 
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CHAP. IL 


Of the ſeveral Parts of this Dyal ; and of the Dyals 
deſcribed on each part in general. 


His Dyal ſtanding on a Pillar or Pedeſtal of Stone, conſiſts 

chiefly of fix Parts or Pieces, one leſs than another ; and pla- 

ced one aboye another in form of a Pyramis, as you ſee 
In the Figure. 


 w—— 


Of the Firſt Pieee. 


HE firſt and largeſt of theſe fix Pieces, or Baſe of the faid Py- 

ramis, is a round Table of about forty inches in Diameter, and 
ſome eight or nine inches in Thicknels; the Edge whereof is cut into 
twenty equal Planes, which being made hollow, like ſo many Boxes of 
an inch deep, 'are covered cach of them with a clear poliſh'd Glaſs, and 
on the inſide of each Glaſs is deſcribed a Dyal ; whereof ſome of them 
ſhew the Hour according to the ancient, or Fews manner of counting the 
Hours; others,. according to the counting uſed by the Babylomans; 
others , according ro the: Italians; others: according to the way of 
counting uſed by Afronomers ; and laſtly, others ſhew what Hour ir is 
according to our uſual and ordinary way of counting the Hours uſed 
in moſt Parts of Exroze. Thele T wenty Dyals thus deſcribed on the 
Edge of this Table or firſt Piece , are all vertical declining Dyals ; 
whoſe Style or Gnomon is either a Lions Paw, or Unicorns Horn, or 
ſuch like relating to His Majcſties Arms, and painted on the bottom of 
the Box, as ſhall be ſaid in the next Chapter. 

Moreover, upon the upper part of this I able, are placed cight recli- 
ning Dyals, all made hollow, and covered with poliſh'd Glaſs like the 
former, but differ chiefly in his. that they ſhew only the uſual Hour 
in different ways; one of them ſhewing the Hour by the ſhade®of the 
Style falling upon the Hour-lines z another by the ſhade of the Hour- 


lines falling upon the Style; a third without any ſhade either of Hour- 

lines or Style, &c. | : 

Upon this Picce ſtand alſo four Globes, cut into ſeveral Panes; up- 
ON 
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On one of which Globes are deſcribed ſeveral Dyals belonging to Ges. 
graphy : on another, Dyals belonging to Aſtronomy , the other Dyals 
ſhewing ſeveral things appertaining to Aſtrology ; as what Planer reigns 
cyery Hour, the Horoſcope, _—_— of the Sun with the Stars, &+c, 

There are alſo belonging to this Piece, and ifluing out of the fides 
thereof rowardsthe Eaſt, Weſt, North and South, four Iron Branches 
ſuppoſing each of them a Glais-Bowl, which ſhew_the Hour in fue 
diflerent ways, to wit, by the four Elements, as ſhall hereafter be 
{aid. 


_—_— 


Of the ſecond Piece. 
E ſecond Piece of the Pyramis is alſo a round Table, almoſt 


like the former, but ſomewhat leſs; having only thirty inches 
in diameter, about the thicxnels of the firſt, held up by four iron Sup- 
porters. The Edge or Circumference of this Table is cut into fix- 
ceen equal Planes, all made hollow, and covered with Glaſs, like 
thoſe of the firſt '[able;- but they difier from them 1n this, that here 
the Dyals are not deſcribed on the Glaſs Covers, but on the bottom 
of the Boxes: neither do they ſhew the Hour, bur the different Ri. 
{ing of the more remarkable Stars, according 40 tne three manners 
of Rilings obſerved by Aſtronomers, to wit, the Coſmical Riling, the 
Acronical, and the Acliacal, as ſhall be declared hereafter, when we: | 
{pzak of the Dyals of this ſecond Piece. The Style to each ot thee 
Dyals is a little Star painted upon rhe inſide of che Glals-Cover, the 
better to keep it from the weather. | 
Our of the ſides of this Piece iſſue alſo four Branches, towards rhe V| 
Faſt, Weſt, North and Sotith, and carry on cach of them a Glaſs- | 
Bowl to ſhew the Hour, like thoſe of the firſt Piece, but in a ditte- 
way: for on2 of them ſhews the Hour by a Style without a Shadow : 
another ſhews it by a Shadow without a Style, &c. whereas thoſe of 
the firſt Table ſhew ic by the tour Elements, Fire , Water, Air and 
Earth, as ſhall be ſhewcd in their due place. 
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On the upper part of this Table are placed cight reclining Planes; 
four whereot are covered cach of them with a Plate of Looking-glals, 
on which the Hour-lines,. or Style of a Dyal being painted, arc re- 
fletted upon the botrom inclining Planes of the third Piece, and there 
ſhew the Hour, as ſhall be preſently demonſtrated. The other four 
have alſo Dyals upon them, . which are to be ſeen each of mow in a 

ooKking- 
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'Looking-Glab laced upon the ſaid bottom inclining Planes of the 
third Piece; of which we ſhall now ſpeak. 


——_—_—_— 


Of the 7 hird Piece. 


HE Third Piece of this Pyramidical Dyal is a great hollow Globe, 
of about twenty four inches in diametcr; and is placed im- 
mediately without any Supporter , upon the ſecond picce. TI he Su- 
perficics of this Globe is cur into twenty fix Planes ; ewo whereot being 
Ottogones, lerve for top and bottom, The reſt are divided into eight 
equal teclining Plancs, cight equal inclining Plancs, and cight equal 
yertical or upright Planes. T helc Planes are all of them w_—_ hollow 
like thoſe of the firſt and ſecond. Piece. The Incliners are not co- 
yered with Glaſs, but left open, that they may the better receive and 
hew the Dyals reflected, as hath been ſaid, from the ſecond Piece. 

Two of the eight upright Plancs looking toward the North, have 
no bottoms , but are coyered only with clear Glaſs, as ſerving ouly for 
windows to look into the Globe, and behold there the Dyals deſcribed 
on the Globe, which are ſeen as well without the ſame, as within. The 
other {ix have not only each of them a Cover of clear poliſhed Slaſs, 
with a Dyal deſcribed thereon, like thoſe of the firſt Piece, but have 
alſo a Glak for their bottom ; which Glals is thinly painted over with 
white colour, tothe end the ſhade of the, Hour-lines drawn upon the 
Cover, may be ſeen as well within the Globe as withour. On thele 
botrom-Glatles are drawn leveral Pictures, holding either a Scepter, 
or a Troncheon, or the like,. the end whereof points the Hour you 
look for. | 

Two alſo of the Recliners looking towards the North, have only a 
Glaſs-Cover ſerving for a window to look into the Globe. The other 
lx have double Chak, like che former: Their w_ are lome drawn 
upon the Cover, others the bottom ; but all ſo contrived, that 
the Hour cannot bc _ » them, but only by looking within the 
Globe. 

Morcover, from the top of this Globe ifſue four iron Branches to- 
wards the four parts of the world, each of them carrying a Glaſs 
Bowl, proportionably lels than thoſe of the firſt. and ſecond Piece : 
on whica Bowl are alſo Dyals deſcribed, but different from the for- 
mer, ſh:wing the Hour according to the ſeyeral ways of counting the: 
Hours. Theſe Bowls are painted on the inſide wi th thick colour to 
keep 
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keep ont the light, except a little place which is left clear like a Star, 
for the Sun-beams to pals through and ſhew the Hour : and the place 
alſo where the Hour-lines are drawn, is only painted on the outſide 
thinly with white colour, that the light of the Sun paſling through, 
the ſaid Star may be teen, and fhew the Hour. 


nt ad —_— 


Of the Fourth Piece. 


H E Fourth Piece ſtanding on the aforeſaid Globe, and held up 
by four iron Supporters, like to thoſe which hold up the Second 
Piece, but proportionably lels, is allo a round Table of abour twenty 
inches diameter, and fix in thickneſs. The Edge of this Table is cut 
into twelye cqual Superficies, not plain, as hitherto, but concave, asſo 
many concave Semicylinders : on each of which is deſcribed a Dyal, 
which ſhews the uſual Hour by the ſhade of a Flower-de-luce fixed ar 
the top of each Scnuicylinder. | | 
From the top of this Table iflue forth four iron Branches, carrying 
each a Glaſs-Bowl jult like thoſe of the farſt, ſecond and third Piece, 
though proportionably lets. The Dyals deſcribed on thelc Glals-Bowls 
difler from thoſe of the Third Piece, nor becauſe they fhew only 
the uſual Hour; but alto becauſe here the Hour-lines are all letr clear 
for the'Sun-beams to pals through ; that by {o patling, they may ex- 
hibir the like Dyal on the oppoſite fide of the Bow! ; Which fide is for 


that purpoſe thinly painted over with white colour, that the ſaid Hours 
may be {een , and ſhew the Hour by their paſling ovcr a little Star 
painted in the middle thereot. 


mm —— 
— 


Of the Fifth Piece. 
H E Fifth Piece ſtanding upon the "8 and held up alfo by 


four iron Suppcrters, 1s a Globe &f about rwelye inches Dia- 
meter ; whoſe ſuperficies is cut into. fourteen Planes; cight whercof 
ate Triangles equa} and equilateral; the other fax are equal Squares, 
The Dyals deſcribed on thele Planes, ſhew only the uſual Hour by the 
fhade of a Flowcr-de-luce faſtncd to the top or Lotrom of cach Plane. 


of 


CY 


Of the Laſt or Higheſt Piece. 


1h H E Higheſt Picce or Top of the Pyramis, is a Glaſs Bowl of ſome 
ſcyen inches Diameter , ſtanding upon a Foot of Iron placed 
on the middle of the Fifth Piece. The North ſide of this Piece is thin- 
ly painted over with white colour, that the ſhade of a little golden Ball 
that is placed in the midd\c of the Bowl, may be {cen to pals over the 
Hbur-lincs, which are drawn upon the {aid white colour, and note the 
Hour. The Bowl is included hetween two Circles of Iron gilded, with 
a Croſs on the TI op. . 

And thus much concerning the Parts of this Pyramidical Dyal in 
general. 

To which may be added , That the firſt four Picces have all their 
ſides covered with little Platcs of black Glas , faſt cemented to the 
ſaid Picccs, except thoſe places whereon ghe Dyals are drawn; which 


. being, as 15 ſaid, covered alſo with PMtes of poliſhed Glaſs, there ap- 


pears almoſt nothing on the outtide of this Dyal but Glaſs; which tor 
the greater Ornament of the Dyal, the Angles or Corners where thoſe 
little Platcs of black Glaſs arc joyned together, are gilded as almoſt all 
the Iron- work of the Pyramid, as well Supporters, as Branches, Style, 
&.are either wholly, or as much as {erves for Ornament, coyered in 
like manncr with Gold, 


CHAS A 


Of the Twenty Vertical Dyals deſcribed on the Edge 
of the firft Piece. | 


Y-what is ſaid in the precedent ' Chapter, of the firſt Piece, ir ap- 
pears, thar belides the Dyals deicribed on the four great Globes 
which ſtand on the faid firſt Piece, there are two and thirty Dyals be- 
longing thereto, viz. twenty vertical or upright Dyals, cight reclinin 
Dyals, and four ſpherical Dyals. Ot the twenty verucals we hal 
now ſpeak in this Chapter, of the eight Recliners in the next ; and of 


the four Spherical in the Fourth Chapter. 
B 2 'Thlee 
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Theſe Verticals betng made hollow Boxes (as is ſaid.) covered wit! 
Glaſs, the Hour-lines ot each of them are drawn upon the Glaſs ; and 
the Style (which is cither a Lions Paw, or Unicorns Horn, &+, is 
painted on the bottom of the Box; whence ir follows, that whereas in 
theordinary way of making Sun- Dyals, rhe thade of the Stvle or Gaov- 
mon patiles over the hour-lines; here on che contrary, the thade ot rhe 
hour-lines paſles over the Style 3 fo that whereas before, when the Sun 
did not ſhine, you ſaw nothing in the botrom of the Box, but a painted 
Lion or Unicorn, &c. So now afloon as the Sun ſhines, you may be- 
hold there a perfe& Dyal, with all its lincaments and numbers exaCtly 
delcribed, and juſt like the other drawn upon the gla(s-cover, as being 
only the ſhade thereof caufed by the Sun-beams paſhng through the 
ſaid Glaſs; which ſhady Dyal being moved by the morton of the Sun 
from one part of the ſaid bottom to another, ſhews by pathng over the 
paw of the Lion; tor example, the ſame hour of the day which in the 
crdinary Dyal is ſhewed by the ſhade of the Style palkng over the 
Hour, Be, 

Theſe twenty Dyals thus ddcribed, are not all of the ſame kind, 
10r ſhew the time of the day all in the ſame manner, bur in very dife- 
rent ways, according to the different wavs of numbring the hours uſed 
by ſeveral ſerts of people ; fome beginning to count their hours from 
Sun-riſing, others from Sun-ſctting « others from Noon, others from 
Midnight. And again, of thoſe who count from Sun-rifing , fome 
count always twelve hours from Sun-rifing till Sun-ſcrting for the day, 
and as many from Sun-ſerting till Sun-rifing for the nighr, whether 
the days or nights be long or ſhort : And theſe kind of hours are 
therefore called the unequal hours, as being longer or ſhorter, accord- 
ing asthe days are now longer or ſhorter. Othets there are, who alſo 
count from Sun-rifing, but continue the number wull next Sun-rifing; 
counting always from Sun-rifing :i]l Sun-rifting twenty four hours; 
according to which, it is always twenty tour of the Clock at Sun-riting. 
Others on the contrary, count always twenty four hours fron Sun- 
ſetting till next Sun ſetting ; ſothat when the Sun ſets, 1t is alwayp 
twenty four of the ciock. Others count always twenty four hours, but 
begin at Noon, and endat next Noon, and with thele it isalways twenty 
four of the Clock at Nocn. Laſtly, Others begin at Midnight, and count 
twelve hours till Noon,and then twelve more ti]] Midnight; and accord- 
ing to thele it is always twelve of the clock at Noon and at Midnight, 

The firſt of thele five ways , and which divides the ſpace between 
Sun-rifing and a into twelye equal parts, making thereby the 
hours uncqual (as is faid) that is, longer nn Summer than in Winter, 
X 18 
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the moſt ancient of all ; and are therefore called Hore antique. T hey 
were anciently uled bv the Jews; as is manifeſt by divers places of holy 
Writ: Sothat when in St. Matthew, ch. 27. v. 54- it is (aid to have been 
darkneſs (at our Saviours Paſſion) from the fixth hour to the ninth, it 
ro be underſtood according to our manner of reckoning the hours, 
that there was darknels fron Noon- till about three of the clock after 
Dinner - ſince, according to this counting by unequal hours, it is al- 
"ways at Noon {ix of the clock, and twelve at Sun-ſct. And for this 
zealon they are called here in the Dyal Hore Antique five Tudaice. They 
are alſo called Hors Plazetarie ; becauſe the ancient Aſtrologers ſuppo- 
ſed a new Planet to reign in cach of theic unequal hours. 


The Second Way of counting 24 hours from Sun-riting to Sun-ri- 
fing, is uſed by the Ba%ylnians; and thele hours are therefore called 
Hor # Babylonice, the Babylonian hours. 


The Third Way of counting 24 hours from Sun-lct to Sun-ſet, is 
ted chiefly by the Itafarns ; and therefore theſe hours arc called HorE# 
Italice, the Italian hours, 


* The Fourth Way of counting alſo 24 hours from Noon or Mid-day 
till next Mid-day, 1s uled by Aſtronomers in calculating the Places and 
Poſitions of the Stars and Plancts in the Heavens, &c. and are therefore 
alled Hore 4/frongmice, Aſtronomical hours. 


The Fifth and laſt Way, which counts T welve hours from Midnight 
to Noon, and as many trom Noon to Midnight, is uſed as well in moſt 
parts of Europe, as herc in England, and 1s therefore [tyled in this Dyal 
the uſual or yulgar way, and the hours Hore Vulgares, the Vulgar or 


Uſual Hours. 


Now, there being (as hath been ſaid) Twenty Dyals placed on the 
edge of this firlt Picce, there is allotted in the Dyal to cachot the five 
forts four Dyals, which are lo diſpoſed, that at any time of the day you 
may behold the hour repreſented in every of Hom five manner of 


ways. Andthat they may be the better underſtood, I have thought ir 
convenient to {cr down one of each ſort , which by their T itlesarceaſily 


known. 


' Fig. 
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Fig. I. 


For 1. Thoſe Four, whoſe Title is, Per hors numeratas ab orty Sol 
wore antiquo, five Fudaico, and have a Red Lion painted on the bottom 
ſhew by the ſhady Dyal pafling over the pawot the Lion what of the 
Clock it is ſaid to be at White-Hall according to the Ancient, or Jews 


Account. 
Fig. 2. 


2. Thoſe Four whoſe Title is, Per Hors numeratas ab ortw Solis, more 
Babylomico, and have painted on their bottom a Harp with a Scepter, 
ſhew by the ſhady Dyal paſling over the Scepter, what it is of the Clock 
is at White-Haſl according to the Babylonian way of counting the 


Hours. 
Fig. 3. 


3: Thoſe Four whoſe Title is, Per horas numeratas ab occaſu Sol, 
more Ftalico, and have on their bottom a Flower-de- Luce, ſhew by the 
like ſhady Dyal paſſing over the top of the Flower-de-Luce what of 
the Clock it is there according to the Ita/ian Account. 


Fig. 4 


4. Thoſe Four whoſe Title is Per horas numeratas a Meridie, more 
Aſfronomico, and have on their bottom a Unicorn, ſhew by the often 
mentioned ſhady. Dyal patling over the tip ot his Horn, what of the 
Clock it is ſaid to be according tothe Accouut uled by the Aſtronomers.. 


Fig. 5. 


5. And Laſtly, Thoſe Four, whoſe T ile is, Per horas numeratas a 
Meridie & media notte, more uſitato, and have on the bottom a Lion 
painted in its natural Colour , ſhew by the ſhady Dyal patlng over 
the Lions paw what of the Clock it is according tothe uſual and ordinary 
way of reckoning the Hours. 


Sothat for Example, If at the beginning of Jy {at what time the 
Sun riſes at Four of the Clock, and fers at Eight) t find, by looking on 
the uſual Dyal thar it is juſt eight of the Clock in the Morning, I ſhall 


find atthe {ame time by the Ancient and Fudairal Dyal, it is juſt three 
of 


e 
- 
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of the Clock ; by the Babylonian, to be Four ; by the Italian I welve ; 
and by tne Aſtronomical to be T wenty. And thus much for the Uſe of 
thele | rack Vertical Dyals: - 
che Now the reaſon of their diflerence fromthe ordinary Dyals, which 
ol ſhew the Hour by the ſhade of the Style paſhng over the Hour-lines, is, 
mM, BW that the Sun being moycd in the ſame manner, whether the ſhade of the 
the WW Hour-lines be moved over the Style, or on the contrary, the ſhade of 
"I the Style moved over the hour-lines , the felt ſame efiect, in order to 
ſhewing the hour, muſt needs follow both ways, fince the hour-lines ate 
no other than the Seftions which the Plains of the hour-circles in the 
Heavens make with the Plains of the Dyal; in each of which Plainsthe 
Style alſo is as infenſtbly differing from the Axis of the World. 
From whence it follows, that the aforeſaid Dyals, being made accord- 
ing to the ordinary way of making the like vertical declining Dyals, are. 
to be inverted, to the end they may ſhew the Hour. 


Fs 


CHAP. UIL 
Of the Eight Reclining Dyals flanding upon the firſt 


Ptece. 


I E Eight reclining Dyals, being alſo made hollow, and covercd 
with Glafles like the ewenty Verticals we now ſpoke of, thew only 
the uſual hour, but perform it in different, or rather contrary ways one 
to another ; for of thoſe four which ſtand upon the tourth part of rhe 
Table, one ſhews the hour by the ſhade of the Style paſling over che 
hour-lines ; another, on the contrary , ſhews it by the ſhade of the 
hour-lines paſlingover the Style. A third ſhews it both ways, as well 
by the ſhade of the Style palling over the hours, as the ſhade of the 
hours palling oyer the Style. The fourth ſhews the hour withour ſhade 
either of Stylc or hour-lines. 

.ln like manner, of thoſe four which ſtand on the North-parr of the 
Table ; in one you lce the hour-lines, but no Style; in another you ſee 
the Style, but no hours: Ina third you ſee neither Style nor hours, un- 
leſs the Sun ſhine, as ſhall be declared by and by. In the fourth you ſee 
both hours and ſtyle, . but in a different way trom what hath been hi- 
therto praCtifed ; for here you behold the ſtyle in the ſame ſuperficies 
with the hour-lines; whereas in the common practice of Dyalling, the 
ſtyle is always lifted above che {uperhcies, in which arcthe hour-lines, 
to the end it may calt irs ſhade upon them. 

And thus much of theſe eight reclining Dyals in general ; we ſhall 
now ſpcak of them in particular; ani firſt of thole four which ſtand 
upon the South part of the Table. 


Fig. 6, 


- The firſt of theſe four, whoſe Title 1s, Per umbram Sty/i, and ſhews 
(as is ſaid) the hour by the ſhade of the Style pathing over the hour- 
lines, hath upon rhe Glaſs-Cover painted a little Star, which ſerves for 
che Stylez and on the bottom are drawn the hour-lines, over wiuch the 


ſhade of the laid Star pathing, thews the Hour, Fig. 
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Fig. 7. 


The Second , whole Title is, Per umbram horarum, and ſhews the 
hour jby the ſhade of the hour palling over the Rtyle, hath upon 
the Glaſs-cover painted a Harp, wag are the hour-lines ; and 
on the bottom 1s painted a Flower-de-luce, whole top ſerves for the ſtyle. 
$0 that by the ſhade of thole ſtrings paſling over the Flower-de-luce, the 


hour is known. 


Fig. 8. 


The Third, whoſe Title is, Per #mbram tam ftylt quam horarum, and 
ſhews the hour as well by the ſhade of the hours paſting over the tyle, 
as by the ſhade of the ſtyle paſſing over the hours, hath upon the glals- 
cover an Unicorn painted, with certain tte ſtars on his back z cach. of 
which ſtanding for an hour. hath its number written oyer-it* on the 
bottom are drawn the hour-lines of a Dyal, , and by them a'Scepter ; fo 
that when the Sun ſhines, you may behold the Unicorns ſhade, being 
moved by the motion of the Sun, co note the hour with rhe of its 
Horn ; and at the ſame timethe ſhade of the aid lirtle Stars to ſhew the 
lame hour by patling over the -Scepter. 


Fig. 9. 


The fourth and laft of theſe, whoſe Title is, Sine umbra vel fyli vel 
horarum, and ſhews the hour without ſhade of either (tyleor'hours, hath 
painted upon the glals-cover a Flower-de-luce together with a Harp, 
whoſe (trings arc the hour-lines, ,and the top of the Flower-de-luee is 
their ſtyle. Now out of this Flower-de-luce you ſhall ſee when the Sun 
ſhines, another Flower-de-luce of Light ro-arilc, and by paſſmg under 
the ſaid (ſtrings of the Harp, to note the hour, and by conſequence; to 
ſhew (as is ſaid ) the houx without ſhade of fivie or hours. 

As for the reaſon of the Three firſt, there needs ro add'no more than 
what hath been ſaid of the Twenty Vertical Dyals. ' Bur concerning the 
Fourth, the reaſon why the Style or Flower-de-luce lics in the ſame ſu- 
perficics with the hour-lines, is, Thar the ſaid luminous Flower-de-luce 
ariſing out of the painted Hower-de-luce, and ſhewing the hour, is re- 
fleted trom a Looking-Glaſs placed upon the borrom of the Dyal. 
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. Of the other Four Reclining Dyals which ſtand upon 
the North-part of the T able. 


J-* E Three firit of theſe Dyals are ſo: contrived , that the hour 
 } cannot be otherwiſe known by them, myo looking through a 
little Ring placed on the Back of the Dyal; as be now explicated. 
Fig. Io, 


* For in the Firſt, whoſe Title is, Per horas Zatentes, Tj you look on the 
Face of the Dyal, you perceive no hour-lines, but only a Style, that 
is, a Flower de-luce painted upon the Cover: And on the contrary 
it you look on the back of the Dyal Furough the faid Ring, you ſhall 
ſee the hour-lines, but no ityle, unleſs the Sun ſhine; for then you ſhall 
behold the ſhade of the ſaid Flower-de-luce paſs oyer the ſaid hour-lines, 
and note the hour. 

Fig. 11. 


In the Second, whoſe Title > Per latentem Stylum, by looking on 


the Face of the Dyal, you behold only the hours ; thar is,*you ſee only 
a Crown bedecked with Stars, cach whereof ſtands for an hour: And 
on the contrary, by looking on the Back through a little Ring, you be- 
hold only the Style, that is, a Scepter, unleſs the Sun ſhine; for then 
you {ce alſo the ſhade of thoſe ſtarry hours paſs oyer the- Scepter, and 
note the Honr. 

Fig. 12, 


Inthe Third, whoſe Title is, Per /atentes tam horas quam ftylum, you 
ſee neither hours nor ſtyle by looking on the Dyal; bur if you look ( as 
before) on the Back ; you may behold the hour-lines; and if the Sun 
ſhines, you may perceive allo a little Star paſs oyer them, and ſhew 
the hour. ; 

Fig. 13. 


Laſtly, In the Fourth, whoſe Title is, Per tam ftylum quam horas pe- 
tentes, there appears both ſtyle and hours; but the ſtyle is without ſhade, 
and the hours without lines; that is, upon the Glaſs-coyer are painted 
certain little Stars, ſerying for the hours, and a Sceyter, ſerying oe 

the 
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the Style ; out of which Scepter, when the Sun ſhines, you may be- 
hold another Scepter of Light to iſſue, and by paſſing under the faid 
ſtars, to ſhew the hour. 
Now for the Reaſon why in the Three firſt you cannot ſee the hour 
but by looking through the Ring on the Back of the Dyal,it is, becaule 


their Bottoms being Glaſs thinly painted oyer with white colour nothing 
can be ſcen by looking on the face of the Dyal, that is drawn on the 
lower {ide of the bottom-glaſs ; and on the contrary, by looking on 
the Back, nothing can be ſcen that is drawn upon the glaſs-coyer, but 
only the ſhade thereof when the Sun ſhines. 

he Reaſon of the Fourth, is the ſame which was given for the 
Fourth of thoſe which ſtand on the South-part of the Table. 


G9 


CHAP. Iv.” 


Df the Four Glaſs Bowls ſtanding on the Four Branches 
of the Firſt Piece. | 


Heſe Four Bowls fhew alſo the ufuall Hour in four Qiflerent 

BK _ ways; for one of thent ſhews the Hour by Fire, another'by 

*" MW : 'Warce;-vhe Third by the Air, and-the Fourth by the Earth, 
as we ſhall immediately declare. 


pr 
—_— 


Of the Firſt Bowl. 


Fig. 14. 


H E Firſt thercfore, whoſe Title is, Per Ignem, and ſhews, as '« 
-*- faid; the-hour-by Firey-is-a-limle Glals-Bowl filled with dar war 
ter. T his Bowl hath about three inches in diameter, and is placed in 
the middle of another Sphere of about ſix inches in diameter, conſiſt- 
ing of ſeveral Iron Rings or Circles, repreſenting the hour-circles in the 
Heavens. T he hour is here known by applying vour hand to the faid 
hour-circles when the Sun ſhines; for that Circle where you feel your 
hand burnt by the Sun-beams paſling through the Bowl filled with wa- 
ter, ſhall ſhew the true hour; according to the Latine Verſe there ad- 


$Pactk! © 


Cratem tange, manitfq; horam tibi reddet adu/ta. 


The Reaſon of this Dyal is, that the parallell'd Rays of the Sun paſ- 
ſing through the ſaid little Bowl, are bended by the denſity of thewater, 
into a Cone or Pyramis, whole vertex reaches a little beyond thoſe 
hour-circles, and there burns the hand applied ; for ſo many Rays being 
all united into-a Point,mulſt needs make an intenſe hcat,which heat is {o 
powertul in the Summer-time, that it will fire a picce of Wood ap- 


plicq-unto it. wan _ 
of 
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Of the Second Bowl. 


Fig. I5. 


TH E Secend Bqwl, whole Title is, Per Aquam, ſhews the Hour 

by Water, that is, by the Rays of the Sun paſling through the 
water with which th Bowl is filled, as in the precedent ; which Rays, 
alchough they be bended by the denlity. of the: water, as before, yet 
they burn nor, being cur off at their going out of the Bowl, 
by a little white colour laid thin on that part where they break 
out ; making thereby only a round Circle of Light upon the ſaid Co- 


Jour 3 the Center of which Circle ſhews the Hour amongſt the Hour- 


Circles there deſcribed on the {aid white Colour ; as the Latine Verſc 
deth alſo explicatc : -4 


Lumitis hoc Centrum qui tangit, tangit & horam. 


The Reaſon of this Dyal (belides what we now ſaid of the bending 
of the Rays, is, that theſe hour-circles being no other than the SeCtt- 
ons which the Planes of the Celeftial hour-cireles croſſing cach other in 
the Center of the Bowl, make in the ſuperficies thereof, and the ſaid 
Center of the Circle of Light made on the Bowl, anſwering perperu- 
ally to the Center of the Sun, 1t neceſſarily follows, that it ſhews always 


the true hour, as any one that knows but the firſt Principles of Dyal- 
ling, will concc1vc. | 


Of . the T hird Bowl. 


Frg. 16, 


H E Third Bowl, whoſe Title is, Per Aerem, 'and fhews the-hout 
without any ſtyle, is only filled with Air, and exiibits to the 


ſight, when the Sun ſhines, two little Pictures of the Sun, like rwo ſmall 
Sears within the Bowl, borh which, it by moving your Eye, you bring 
underthe {ame hour-circles deicrived on the Bow!, or ac ! 
unto it, they ſhall ſhew the true hours, according to the Latine Ve ſe 
there under-written. 


ett, paral'el 


k 7 


Unam det geminus Sol //ram, & Vera pateh.t, I 
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Now the reaſon why by thole little PiQtures of the Sun ſeen both un- 
der the ſame hour-circle, or parallel to it, you find the hour, is, that 
thoſe hour-circles deſcribed on the Bowl _ the SeCtions which the 
Planes of the Celeſtial Hour-Circles make in the ſuperficies of the Bowl, 
( as was faidalſo of the ſecond Bowl ) and theſe two little Suns being 
refleted one of them from the conyex {uperficies of the Bowl, and the 
other from the concave, it follows by the Rules of xefleCtion, that thoſe 
two Pictures of the Sun are both ſeen inthe ſame Plane; in which is alſo 
the Eye which ſeeth, and' the Sun which is ſeen . Wherefore ſince the 
Sun is always in the Plane of the true Hour-circle, it neceflarily follows 
that the Eye beholds both thoſe Pictures at the truc heur; for although 
one refleftion cannot ſufficiently determine the Eye to behold the Sun in 
the crue hour-circle, yet two refleCtions ſuffice. | 

Where is alſo tobe noted, that theſe three Bowls we have now ſpoke 
of, have this preheminence above all othet 'Dyals depending on the 
ſhade of the ſtyle, that they ſhew the hour, when by none of che others 
it can be diſcerned; that is, when the Sun ſhines fo dimly that it caſts no 
perceptible ſhadow. 


Of the Fourth Bowl. 
Fig: I7. 


'T2 E Fourth Bowl, whoſe Title is, Per Terram, ſhews what of the 
Clock ir is in any part of the World, which is here performed by 
a Geographical Deſcription of the whole Earth upon the inward ſuper- 
ficies of the Bowl, together with a Meridian-circle ,moyeable upon the 
North and South Poles, and the EquinoCtial circle divided into its 24 
equal hours, and faſtned to the ſaid Meridian, at the hour of Twelye ;' 
at which place alſo is creed a Flower-de-luce, and at the North-Pole 
is faſtned a Thred. The Bowl being thus prepared, and rightly placed, 
if you turn the ſaid moveable Meridian till the Flower-de-luce caſt no 
ſhade uponthe Bowl, and then bringing the Thred over any part of the 
World till it croſs the EquinoCtial-circle, you ſhall fee the [pee there 
noted belonging to that part or parts of the World oyer which the ſaid 
Thred paſſed; according to the Verle there adjoyned. 


Unbram tolte Orbi, totumg; fiat Hora per Orbem. 
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CHAP. V. 
Of the Four great Globes ſtanding on the Firſt Piece. 


Of the Firſt Globe. 


Geographica, having about Thirteen inches in diameter, hath 

its {uperficics cut into thirty two Planes; whereof twenty are 

Triangles all equa and i pr ge che other rwelye are Pen- 
ragones, or five angled Figures, all of them likewiſe equal one to. ano- 
ther. e of theſe Pentagones are made hollow like Hemiſpheres, 
others like Cones, the reſt, as alſo the Triangles, are left plain. The 
Dyals deſcribed as well on the Pentagones, as on the Triangles, have 
for ſtyle, a ſharp-pointed Iron perpendicularly erced. 

The Dyals deſcribed on the Pentagones, ſhew not only the ſituation 
of the more remarkable Countries in the World, bur alſo what ſeveral 
ations are performed in them at the ſame time ; for example, who 
are now at Dinner, who at Supper, who are riſing, who ſleeping, &c, 


Fig. 18, 


For thoſe two whoſe Title is, Tempus ſurgendi, ſhew by the ſhade of 
the ſtyle in what part of the World it is time © riting, or fix of the 
Clock in the Moming. 


T H E Firſt therefore of-theſe Globes, whoſe Title is, Horologia 


_ Fig. 1g. 


Thoſe, whoſe Title i, Tempus Prandendi, ſhew in the ſame manner, 
in what part of the World it is time of Dining or Mid-day. 


Fig. 20. 


Thoſe, whoſe Title is, Tempus Canandi, ſhew in what Countrey 
it: is Supper-time, or ſux of the Clock at Night. 


Fig. 21. 


Thoſe, whoſe Title is, Tempus Dormieudi, ſhew where it is Midnight, 
or time of ſleeping. : Fig. 
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Fig. 22. : 
Byr thoſe two, mhoſe Title is, Habentes Solem ſupra Caput, ſhew by 

the ſhatce'of the ſtyle whar,Beople, 'wherher by Sca or Land, have the 

Sun juſt over their Heads at ſuch a time as you look upon the Dyal; 

which 1s performed by inverting that part -of the Terreſtrial Gobe 

which is included between the two' T ropicks. + * 

The Reaſon of which inverſjon.is, that the ſhade of the ſtyle: being 
always caſtrowards the eonttary-part co-the Sun, that is, it the Sun be 

EM the fhade falls-cownrds the Welt, &c. it was neceſlary. the Eaſtern 


part of the Warld ſhould here lie Weſtwards, and the Northern Sourh- 

_ And thus triuch for the twelye Pentagones deſcribed on the 
be; 5 14099 2/1075) 2 7 

:- h Fig.- 23, & 24- 


Now for the twenty- equijateral Triangles; the Dyals deſcribed on 
them, ſhewonly/what of theelock ir is in this or that particular place, 
according to 'the uſual way of counting the hours from Midnight to 
Noon, and from Noon to Midnight ; whereof only three Examples 
arehere. Tet down thus; one of thele Dyals ſhews what of the Clock 
it isat-Feruſalem, another at Conftantinople,' another in Jamaica, &c. 


Of the Segond Globe. 


H E Second Globe, whoſe Title is, Horo/ogium Alfronomicum ofet- 

dens, &c. is juſt like the former, wacreof we. have now ſpoken ; 
thar is, the ſuperficies thereof is cur into twelve Pentagones, and twenty 
Triangles 3 burthe Dyals deſcribed on thele Pentagones and Triangles, 
are much different from thoſe of the former, asnot only ſhewing the 
hour of the day, bur divers other things belonging to Aſtronomy, as, 
the Azimuth, or diſtance of the Sun Sa the South, the Almicanta- 
rath, ot height of the Sun above the Horizon, what hour he riſes and 
ſets; and thelike; of which are now to treat. | 


Fig. 25. 
i. The Dyal, whoſe Title is, Azimuth Solis a Meridie, ſhews by the 


ſhade of rhe 'ſtvic (which in- cach Dyal here allo is perpenaicularty 
erected) 


FF 9 ww 8 2» 


( 2t) 
ereted) how many degrees the Sun is diſtant from the true South, at 
ſuch time as you look upon the Dyal : The Lineaments of this Dyal 
are no other than the Sections which the Plains of the vertical Circles 
crolling cach other, on the rop of the ſtyle, make with the ſuperficies 
of the Dyal. ak 

x. Fig. 26. 


2. The Dyal, whoſe Title is, Altitudo Solis ſupra Horizontem, ſhews 
how many degrees the Sun is ekeyated above the Horizon. The Linea- 
ments of this Dyal are the Sections which the ſuperficics of the Dyal 
makes with thoſe cones whoſe baſes are parallel ro the Horizon, and 
whoſe common vertcx is the top of the ſtyle, or center of the Earth. 


Fig. 27. 


3. The Dyal, whole Title is, 1vcipit __ ſhews at what hour be 

gins Break of Day, that 1s, when firit the uſculine Arch begins to 

appeat. The Lincaments by which this is here performed, are the 
ions which the ſnperficies of the Dyal makes with thecones, whoſe 

baſes are parallc! to the Equator, and whoſe common yertex is the top 

of the ſtyle, or the Earths Center, 
Fig. 28. 

I 

- 'g. The Dyal, whoſe Title is, So/ oritur, ſhews by the riow named 

Seftions of thoſe Cones whoſe baſes are parallel to the Equator at whar 

hour the Sun riſeth, and by conſequence when he ſes. 


Fig. 29, & JO. 


5. The Dyal, which hath for Title, I quo Signs Zodaici fit Sol, ſhews 
by the ſaid Seftions of the ſuperticies of the Dyal with the Cones, whoſs 
baſes are parallel to the Equator, in what part or ſign of the Zodiackthe 
Sun is; but becauſe the ſhade of the top of the ſtyle falls twice every 
year upon the ſame Sefion, by reaton of the Suns aſcending and de- 
ſcending from the one Tropick to the other : therefore to avoid confn- 


| fion, there are two Dyals of the fame ſort, one ſerving from the 10th. 


of December to the 1oth. of June ; the other from the 1oth of Fune to 
the 1oth. of December, © | 


#.4 
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Fig. 31, 32. 


6. The Dyal, whoſe Title is, Dies Menſs, ſhews by the like conical 
Seftions now mentioned, what day of the Month it is; at leaſt, as near 
as can be expected in fo little a form. Here areslikewiſe two Dyals of 
the ſame ſort, for the reaſon now mentioned. And theſe Dyals within 
this ſecond Globe we have hitheno ſpoken of, are all of them deſcribed 
on the Pentagones: Thoſe which follow, are deſcribed on the Trian- 


gles. 
Fig. 33, 


7. The Dyal, whoſe Titleis, Þ: 94a parte Horizontis incipiat Aurora, 
ſhews in what parr of the Horizon begins the Break of Day, that is, in 
what part thercof begins fir{t to __e the convex part of the Crepulcu- 
line Archz whether juſt in the or in the North-Eaſt, or South- 
Eaſt, &c. and by eonſoquence, in what part alſo the Evening Twilight 
ends. The Lineaments of this Dyal art the Seftions which the Planes 
of the vertical Circles crofling each other on the top of the ſtyle, make 
with the plane of the Dyal. | 

Fig. J4- 


8. The Dyal, whoſe Title is, Duratio Crepuſeuli, ſhews by the now 
often mentioned 'conical Seftions . of the {uperticies of the Dyal 
with the Cones, whoſe baſes arc parallel to the Equator , how 
long as well the Morning as Evening T wilight doth laſt, that is, how 
many hours are from Break of Day till Sun-riſing ; and from Sun-ſet- 
ting tothe end of Twilight, or till dark night. 


Fig. 35- 


9. The Dyal, whole Title is, In qua Cali plaga exiftat Sol, ſhews by 
the SeCtions of the, yertica! Circles , See Num. 7. in what part of the 
Heaven the Sun is,, whether in the Eaſt or Weſt, South-Eaſt, or South- 
Welt, &c. | | 
Fig. 36. 


10. TheDyal, whoſe Title. is, Amplitudo ortiva Sol, ſhews by the 
conical Scftions mentioned in num. 3. how many degrees the Sun riſes 
wide of the true Eaſt-point, whether towards the North, or towards the 


© 


Fig. 


UM 
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Fig. 37. 


11. The Dyal, whole Title is, Quot hore refent ad occaſum Soli 
ſhews by the &Q'ons of the =» ON 2.7.3.) ow cog Ab, 
ſuperficies of the Dyal, how many hours reſt till Sun-ſer. | 


. Fig. 38. 


12. The Dyal, whoſe Title is, Quote pars Diei fit elapſa; ſhews b 
the ſetions of the unequal (' 2s 7, 3-) hour-circles, _ part of hs 
day,.or ſpace from Sun-riſing to Sun-ſetting is now ſpent, whether the 
Third, or Fourth, or Fifth, &c. 


Fig. 3g. : 


13. The Dyal, whoſc Title is, Declinatio Solis , ſhews by the coni- 
cal ſeftions mentioned 7. te Suns declination, that is, how many de- 
grees he is diſtant trom the Equator. 


Fig. 40. 


14. The Dyal, whoſe Title is, Que hora Sol perveniat ad verum Ori- 
entem, ſhews by the ame conical ſections, at what hour the Sun comes 
to be juſt Eaſt, and by conſequence, at whet hour after Dinner it will 
be juſt Welt. 

Fig. 41. 


15. The Dyal, whoſe Title is, Refratio Solis, ſhews by the conical 
ſeions, ſpoken of 7.2. the Suns Retraftion, that is, how many mi- 
nutes he appears to be eleyared above his true height, by the bending 
of hisRays in paſſing through our thick Atmoſphere. 


Fig. 42. 


16. The Dyal, whoſe Title is, Quoties umbra contineat corpus ereftum, 
ſhews by the ade of the ſtyle falling upon the aforeſaid conical ſefi- 
ons mentioned in 7. 2- how often the ſhadow of a Body perpendicu- 
larly cre&ed upon a Plain parallel tothe Horizon, contains the length 


of the ſame Body. 


D 2 Fig. 
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Fig. 43- 


Fig. 44- 


Mve paſſed ſince Suns-riling. 


17. The Dyal, whoſe Title is, Longitudo Diet, ſhew by the ſhade of 
the ttyle falling upon the conical ſeftions ſpoken of, ». 3- the length of 
the day, that is, how many hours are between -Sun-riling and ſetting. 


'Laſtty, The'Dyal, whoſe Title is, Quot fint hore elapſe ab ortu Solis, 
ſhews, by the ſhade of the Style falling u 
made in-the fuperficies of the Dyal, by the 
divide all the parallels of the Suns dayly motion inro twenty four 
equal - parts, according to what was faid , c.2., 7.2. how many hours 


the {ctions which ' are 
ns of thole circles which 


_— 


' , " p 


other, for the reaſon given in the 


Fig. 4), 40. 


4 : 


Of the Third'Globe. 


H E Third Globe, whoſe: Title is, Horologium Uranografhicun, 
| . is aboug the lame bignels with therwo fofmer ; bur the ſuperficics 
thereof cur into twenty Triangles, all equal and cquilatera | 
;of are made hollow like Cones, the rcit letr plain. 
{cribed on theſe Triangles, ſhew what ſttuation or poſture the Heavens 
have at any time of the day, when the Sun ſhincth, that is, what ſtars 
are riſing, what ſetting, what ſtand juſt over your head, &c. So this 
; Globe ſtanding jmmovyeable, performs, by the fhade 0 
langing to thelc {everal Dyals, that in effe&, which a Celeſtial Globe, 
wheteon. all the fixed ſtars or conſtellations are painted, would do, -it 
being rightly placed, it were continnally. turned about, according to 
the Suns dayly motion : where is to be noted, that here are always 
two Dyals of cach ſort, one ſerving one half year, and the other an- 


ith Dyal of the Second Globe. 


{ome where- 


e Dyals de- 


f the ſtyles be- 


1. Therefore, Thoſe two Dyals; whoſe Title: is, Corfellationes Ori- 
entes, ſhew by the Thade of the ſtyle, what Conſtellation or Company 
of ſtars begin then to ariſe above the Horizon, provided that you look, 
upon the Dyal bclonging to the time of the year which you are now in, 


according 


UM 


of 


. Ws WW WI . 
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according to what was now ſaid. The lineaments of theſe Dyals are the 
Sections which the Plain of the Ecliptick Circle makes with the fuper- 
ficies of the yals at ſuch time as thoſe feveral Conſtcllations noted upon 
the Dyal, begin to rile. 

2, Thoſe rwo, whoſe Title is, ConfelZationes Occiddntes, fhew in Vike 
manner what Conltellation begins to ſet, ox go under the Horizon. 
The Lineaments of theſe two Dyals are the Sections which the Plaſn 
of the Ecliptick Circle makes with the ſuperficies of the Dyal at ſuch 
time as this or that Conſtellation begins to ſer. 

3. Thoſe wo Dyals, whole I itle is, Confte/;ationes exiftentes in Me- 
ridie, ſkew what ellation begins to pals the Meridian Circle, ar 
full South, which is here pertorme by the icftions which the Plain of 
the Ecliprick Circle makes with the ſuperficies of che Dyal, when the 
ſeveral Conſtelatzons there noted, begin to pals the Meridian Circle. 

4. Thoſe two. whole Title is, Confe/lationes exiſtentes in ipfo Oriente. 
ſhew what Conſtellations ſtand juſt Eaſt, whethcr it be in the Horizon, 
or elevated above the ſame, which they perform by thoſe Sc&ions 
which the Plain of the Ecliptick makes with the Plain of the Dyal,when 
_ Conſtellations as are there noted, do pals the Eaſt Circle, or firlt 

crtical. 

5. Thoſe two, whoſc Title 1s, Conftellationes exiftentes in ipſo Occi- 
dente, ſhew.on the contrary what Conſtellations ſtand juſt Welt, which 
is done by the like Seftions maie by the Ecliptick, when thoſe Con- 
ſellations begin to paſs the true Welt. 

6. Thoſe two Dyals, whoſe Title is, Confe/ationes exiſtentes ſupra 
Caput, ſhew what Conſtellation ſtands over your head ; which is allo 
done by the aforeſaid Sections made when the Conſtellations there no- 
red, pals the Zenith, or vertical Point. 


Now theſe twelve Dyals being all made (asis faid ) by the Seftions 
of the Ecliptick with the ſuperficies of the Dyal, it will be ſufficiearro 
give here a Diagram of the two firlt. 


Bur betaute theſe two Dyals ſhew only what ſituation the ſtars havein 
the day-time, when the {tarscannor be leen, unleſs there ſhould happen 
a total Eclipie of the Sun, there are theretore deſcribed on the fame 
- Globe ſix other Dyals, ſhewing what ſituation the ſtars will have at 8 of 
the Clock at Night ; atime proper to behold them; and {ee the trach 


of the Dyal. 


Fig. 
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Fig. 47, 48. 


7. T hoſe two Dyals, whoſe Title is, Confte/lationes exiftentes in Ori- 
ente hora ottava veſpertina, ſhews what Conſtellation will ſtand juſt Eaſt- 
ward at Eight of the Clock at Night ; which is here performed by the 
Setions which the ſuperficies of the Dyal makes with thoſe Cones 
whoſe baſes are parallel ro the Equator, and whoſe common Vertex is 
the top of the ſtyle, or Center of the Earth. 

8. Thoſe two, whoſe Title is, Confte//ationes exifentes in Occidente 
hora oft ava veſrertina, ſhew by the fore-named Seftions, what Conſtel- 
lations will be. juſt Weſtward at Eight of the Clock in che Evening. 

Laſtly, Thoſe two, whoſe Title is, Confellationes exiftentes in Meri- 
die hora oftava veſpertina, ſhew by the Seftions which their ſuperficies 
make with their aforeſaid Cones, what Conſtellation at Eight of the 
Clock at Night will be juſt South. 


And theſe ſix Dyals being made by the SeCtions of the ſame Cones, 
it will ſuffice to place here the Diagram of the two firſt: And thus 


. -much of the Third Globe, 


Of the Fourth Globe. 


Fig. 49. 


H E Fourth and laſt Globe, whole Title is Horologium Afronomi- 
cm, is alſocut into twenty Triangles, equal and cquilateral, juſt 
like the Precedent. 

The Byals deſcribed on theſe Triangles, belong to Aſtrology, and 
are placed here for thoſe who are delighted with ſuch conjeQural Un- 
certainties. Theſe Dyals are as follow. 

1. The Dyals, whoſe Title is, Domus Afrologica So/is, ſhews in which 
of the twelve Altrological Houſes, deſcribed according-to the way of 
Regiomontannus, the Sun is at the time you behold the Dyal. The Li- 
neaments of this Dyal are the SeQtions which the plains of thoſe Cir- 


cles, which crofling each other on the North and South Points of the 
Horizon, divide the Equator into 12 equal parts, beginning at the Eaſt 
point of the Horizon, and fo deſcending, make with the Plain of the 


Dyal. 


Fig. 


F 
IS 
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Fig. yo, Fl. 


2. Thoſe two Dyals, whoſe Title is, Signum horofcopans, ſhew the 
Horoſcopon ( as Aſtrologers term it ) that * is, which of the twelve 
Signs do begin to riſe above the Horizon which is here performed by 
the Seftions which the Plain of the Ecliptick makes at the time they 
begin to riſe, with the ſuperficies of the Dyal. 

3. Thoſe, whole Title is, Signum culminans, ſhew by the like SeQti- 
ons of the Ecliptick with the ſuperficies of the Dyal, what Sign of the 
Zodiack is in the Meridian, or tull South. Wherefore theſe feur Dyals 
being made by the ſame (eCtions, it ſuffices alſo ro put a Diagramionly 
of the two firſt, 

Fig. 52. 


4. Thoſe Dyals which ſerve here for the ſeveral days of the week, 
ſhew what Planer - reigns, according to the Opinion of ancient Aſtfolo- 
gers, every hour of the day : So the Dyal, whoſe Title is,” Dominatur 
die Lune, ſhews what Planet reigns any time of the day on Monday. 


Fg, 53 


And in the Garhe manner, the Dyal, whoſe Title is, «-Dominatur die 
Martis, ſhews what Planet reigns at any time on Teſday. And fo of 
the re(t. - The Lincameuts of theſe Dyals being all alike, to wit, the 
ſeftions which the plains of the unequal hour-circles make with the fuper- 
_ of hel Dyal, it will be ſufficient alſo to put here the Diagrams of 
the two firſt, 


Fig. 544'55- 


5- Thoſe two Dyals, whoſe Title is, Conjunitio Sofis cum Stellis fixis, 
ſhew with which of the more remarkable fixed Stars the Sun is in con- 
junfion, or under the ſame Circle ot Longitude. 

Laſtly, Thoſe two, whoſe Title is, Variz Aſpetus Solis cum Stellis 
fixis, ſhew the other Aſpetts of the Sun,; as ( Trine-AﬀpeCt , the 
Quadrat, &c. with the ſaid fixed itars. Thele four Dyals being made 
much alike, as made by the {cCtions which the {uperficies of the Dyal 
makes with the cones whoſe baſes are parallel ro the Equator, and com- 
mon. Vertex, is the ny of the ſtyle, or center of the Earth, it will ſuf- 
fice to place here allot eDiagram of the two firſt. And thus much of 


the Dyals belonging tothe brit Piece, 


CHAP. 
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| CA FL 
Of the Dyals deſcribed on the Edge of the Second Piece. 


| Fig. 56, 57- | 
I\ peas Dyals which arc deſcribed on the Edge of this Table , 


have for Title, Ste/le Orientes Co/mice, ſhew what Stars roſc 
colmically (that is to ſay) roſe at the ſame time when the Sun roſe, on 
the day you look upon the Dyal; provided you look upon the Dyal 
belonging to the time of the Year, here being two Dyals of the ſame 
ſort, one for the one half of the Year, and anotherfor the other hall. 

2. Thoſe Dyals, whoſe Title is, Ste//x Orientes Acronice, ſhew what 
Star will riſe acronically,” that-is, will riſc juſt at'Sean-ſerting; where allo 
Care is to be had, that you look'upon the Dyal agreeable to thetime 
of the Year. 

Laſtly, Thoſe Dyals, . whoſe T itle is, Ste/e Orientes Heliace , ſhew 
what Stars riſe that day Heliacally, that is, what Star, which for ſome 
time before, had, by reaſon of its nearacls co the Sun; lay hid, begins 
now to appear again, by getting out of the Sun-beams. 

Now the Lineaments of thele Dyals, being all of the ſame ſort, to 
wit, ſuch conical ſe&ions as the Plaiti of the Dyal make with the Cones, 
whoſe Baſes are parallel io the Equator, and whoſe common Vertex is 
at the top of the ſtyle, that is, at the middle of the little painted'Scar, 
which here in cach Dyal repreſentsthe Style: This, I fay, being lo, it 
will ſuffice here to place two Diagams of the firſt fort. 
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C-H.A-£.: VAIL 


Of the Eight Refleating Dyals placed on the Top of 
e. the Second T able. 


H E Reaſon why thele Dyals placed upon the ſecond Table were 
made by reflcxion of Looking-Glatles,was not ſo much for variety, 


3 as for neccllity; tor the Table ſtanding high, the Dyals placed on the 

4 upper part thercot, could not have been feen, but by being refletedon 

1 the bottom or inclining Plains of the great Globe, which Pands ( as is 

| laid in the firtt Chapter) upon this {ſecond Table z whereas, now bein 

. reflected, they are very well feet upon the faid- bottom, together with 
their Titles, as followeth : 

. Fig. 8. * 


1. The Dva!, whole Title 1s, Per horas fine #0, hath 4s hour-lines 
deſcribed, and viltble on the bottom of the atorclaid Globe, but by the 
% 1 . | . : b ' be \ ; . . . - A 
ltyle, which is a Hower de-luce, being painted upon a Looking-Glaſs 
placed on the I able, appcars nor, bug only the ſhadow thereot appears; 
which bcing rgficcted upon the ſaid hour-lincs, drawn on the bottom of 
the Globe, ſhews che hour, according tothe Verle there adjoyned : 

En. Horas ' ylis 4 lucerti Sole getendas. : 


Theſe hour-lines being no other than the {ctions which the Plans 
of the ordinarv hour-circlcs, crothng each other upon the top of the 
{aid Flower-de-luce, make with the Plain of the Dyal, no more nceds 
to be {aid bur that it is a reflex Dyal, ſuppoling always the Sun as 
much depretled unqer the Horizon, as it is de fatto cleyated above it. 

2, The Dyal, whoic Title on the contary, 1s, Per /ty/um fine horis, 
hath its {tyle C which isa Lions Paw ) painted upon the bottom of the 
Globe, and theretore cafe to be {cen ; but the hour-lincs being drawn 
upon a Lookino-G/ats placed upon the Table, appear not, only their 
ſhadow refleCted upon the {aid Liors Paw, ſhew the hour, according to 
what the Verſe there intimates ; 

. D. mihi Phocbe horas, horamg; tibi ungue notabo. 
This Dyal being only the tcrmer inyeryd, according to wiiat was faid 


of the like inverſion in the [ccond Chapter, there needs no 1n2re to be 


added : 
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added : Asalſoneither is it needful to fay any mote of the other, which 
there inthe ſelf-ſame manner ſhews the hour by tae hour-lines refleted 
upon the end of an Unicorns Horn; according to the Vetſe ; 


Sol mihi Luce dat horas, horgm do tihi Cornu. 

3. In the Dyal, whoſe Title is, Sine: Horis vel Sty/o, appears neither 
hour-lines nor Style, unleſs the Sun ſhine; for then you ice them both; 
that is, you ſce the ſhadow of both ſtyle and hour-lines refleted from 

the Looking-Glajis, upon which the ſaid Hour-lines are drawn. 
" This Dyal differing nothing from an ordinary reclining Dyal decli- 
ning, we nced fay no more thereof ; as neither of the other four, which 
alſo difter no otherwiſe from ordinarv Dyals, than that they are not to 
be otherwiſe feen than each of them in a Looking-Glaſs placed on the 
bottom of the great Globe. Wherefore it will fuffice to place the Dia» 
grams of the two firſt. * 
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CHAP. VIIL 
Of the Four Dyals ſupported by the Four Branches of the 
Second Piece. 


2x= Four Dyals are drawn cach of them upon a Glaſs-Bowl of a- : 
| bout five Inches diameter, and ſhew che uſual hours by four dit- 

| terent ways, viz. by a ſhade, without any ſtyle, by a ſtyle withour any 
ſhade, by a {tyle and ſhade, and without either ſtyle or ſhade. 


Fig. Go. 


1. The Dyal, whoſe Inte is, Per fylum fine umbra, ſhews the hout 
by moving the yl Cwhich here is a Flower-de-luce fixed on a moyc- 
able Equator) to and fro till it caſt no ſhade upon the Bowt; which be- 
ing done, the hour ſought for ſha!l ſtand jult under the ſtyle; as the 
Verſe there added declares : 


Nulla fit umbra ſtylo', veram ſtylus indicat horam. 


Now the Reaſon, why che ſtyle caſting no ſhade on the Bowl, ſtands 
over the true hour, is, that theſe hours lying all in the ſetions, which 
the Plains of the hour-circles make in the ſuperficies of the Bowl, it is 
neceflary that then the rop of the ſtyle be in the Plain of the ſame hour- 
circle, in which at chat time is alſo the Center of the Sun. 


Fig. 61. 


2, In the Dyat, whoſe Title is, Per umbram fine fybb, the hour is 
found by obſcrving where the part of the Bowl enlightned by the Sun, 
meets with the part not enlightned ; for this mecting ſkews the hour, as 
the there adjoyned Verſe explicates: 


. Vis horam ? lucemg; inter tenebras require. 


The Reaſon whereof is, T hat the Sun, by rcaſon of irs immenſe di- 
ſtance enlightning without any conliderable diflerence, the one half of 
the Bowl, and the hour-poincs being all noted in the Equator of the 
Cone or Sections which the Plain of the Equator paſling through che 
Center of the Bowl, makes in the — wn the ſaid termina- 

6 tion 
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tion of Light muſt needs fall upon the truc hour-point, proyided that 
the Dyal be once rightly placed. 


Fig. Or. 


3. Ihe Dyal, whoſe Tule is, Per Sty/am & Umbram, ſhews the hour 
by the ſhade of a ſtyle perpendicularly ere&ed upon the luperficics of 
the Bowl, and therefore differs nothing from an ordinary Dyal delcri- 
bed on the conycx ſuperticics of a Globe. There are three {uch Dyals 
placed upon this Bowl, co the end that when the: ſhade df the ſtyle ceaſes, 
by reaſon of the convexity of the Bowl, to ſhew the hour in one, may 
ſhew 1t in another. 

Fig. 6J. 

Laſtly, 'The Dyal, whoſc Title is, Sine Sty/o ve! Unbra, ſhews the 
Hour without cither ſtyle or ſhadow; for it you place your (elf, lo as 
to behold your face in the middle ot the little convex Looking-Glaſls 
which is there placed on the South-pole of rhe Bowl, you ſhall at the 
ſame time, it the Sun ſhine, behold che Picture thereof at the true 
Hour ; according to the Verſe there adjoyned. 


S, effanti Speculum Horam- dat tibi Solis Imago. 


The Reaſon whereof 1s, thatthe Eye, when placed, as is laid, being 
in the Axis of the World, and by conſequence, in the Plain ot all the 
hour-circles, and thereſore in the Plain of the true hour-circles., in 
which Plain alſo, the center of the Sun being neccttarily placed, it fol- 
lows that the ſaid Picture of the Sun appcars at the truc hour , fince by 
the Rules of Reflexion, the Eye {ecing, and the Point ſeen, are in the 
lame Plain with the Point of the Reflexion. 

As for the Hour-lines of theſe four Dyals, they are no other than the 
Seftions, or ſome point of them, which the Plains of the hour-circles 
make in the ſuperficies of the Bowls ;. which Plains in the firſt, {ccond, 
and fourth, croſs cach other in the Center of the Bowl.; but in the 
third, they croſs one another at the top of the Style. 


CHAP. 
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C14 FE 


Of the Dyals deſcribed on the great Globe which ſtands 
on the Second T able. 


His Globe having Eight reclining Plains, eight inclining, and Eight 
upright Plains, the Dyals deicribed on them, are as tollowerth ; 

t. Six of the Eight upright Plains being made hollow, like thoſe 
Twenty on the = X£ the firſt Table, are covered alſo with Glaſs, 
and Dyals deſcribed on chem, jult like thoſe twenty ; the difference only 
being, that here the botroms arc allo covered with Glaſſes thinly painted 
over with white colour, tothe end the Dyals may be (een as well with- 
in the Globe, as without : To which purpoſe, two of theſe upright 
Plains, looking towards the North, are covercd only with clear Glas, 
as ſerving for Windows to look into the Globe. On the ſaid Bottom- 
Glaſſes are drawn ſeveral Pictures ; as of their Majcſties, the Queen 
Morher , the Duke of Tork, Prince Rupert , &c. In His Majeſties 
PiQure the Hour is fliew'd by the ſhade of the Hour-lines patling over 
the top of the Scepter. In the PiCtures of the two Queens, it is thew*d 
by the like ſhade paſſing over the top of a Flower; and in the othc: 
three, by paſling over the end of a Troncheon, which each of them 
bold in their hands ; under cach Picture 1s written a Chronooraph for 
the Year 1669. in which Year the Dyal was ſet up; and ſutable to 
the Perſon. 


Which Chronographs, according to the Order now named, are 
as followeth : 


1. Regnet DiV CarolVs IMperetqVe Britannls 

2. FaXIt Regina Det Regi RegnoqVe ProLem Catharlua 

. Regina Matcr natosIbl Carolo DIV frVatVr. 

. IaCobVs& Regls frater,& Insignls Britannia aDMiraLIVs, 


4 
5. FILIVs ScCV nDVs Regls BoheMtez. 


Theſe 
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"Theſe ſix Vertical Dyals being all alike, it will ſuffice to place here 
the Diagrams of the two firſt. 


Fig. 64, 65. 


As for the Dyals deſcribed on che reclining Plains of this Globe, 
they are in ſubſtance like thoſe Recliners placed upon the firſt Table, 
except that, whereas thoſe of rhe firſt are moſt of them made to ſhew 
the hour by looking. on the outſide of the Dyal, here no hour can 
be ſeen bur by looking through the aforeſaid Windows into theGlobe; 
which doing, you ſhall behold in one a Star, in another a Flower-de- 
luce, ſhewing the hour, by pg over the hour-lines; ina third; you 
ſhall behold a Lion, with certainStars on his back, each whereof repre- 
ſents an hour, to paſs under a Cloud, and fo by..{uccefhvely hiding 
them, tonotethe hour ; and the like of the reſt of theſe Recliners. As 
for the reclining Plains, which are placed on the bottom of the Globe : 
the Dyals belonging thereto, are already explicated in the precedent 


Chapter, as made by refleftion of Looking-Glaſles, &c. 


re 
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CHAP. X. 


Of the Four Glaſs-Bowls ſupported by the Four Branches 
of the Great Globe. 


UT of the top of the great Globe iflue (as was ſaid in the firſt 
 Chapicr ) four Branches, cach bearing a Glaſs-Bow], like thoſe 
of the firſt and ſecond Piete, but ſomewhat leſs in proportion to the 
Pyramis. Theſe four Bowls are gilded over, except where the Hour- 
lines are drawn, which is thinly painted over with white colour, to the 
end the Sun-beams paſhng through a little Star leſt clear on the top of 
the Bowl, and making > 4 like of. Light upon the hour-lines, may 
be ſeen to note the hour. 
Theſe Dyals ſhew the hour according to the diflerent ways of num- 
bring the hours, uſed by ſeveral Nations, as was faid in the ſecond 


Chapter. 
| Fig. 66. 


1. The Dyal, whoſe Title is, Per horas Italicas, ſhews by the ſaid 
luminous Star paſſing over the hour-lines, what hour it.is to be ſaid ac- 
cording to the Tta/ian Account, which numbers from Sun-{ct tro Sun-ſer 
24 hours. Theſe hour-lines are the Seftions which the Plains of the 
Tralian hour-circles croffing each other in the middle of the ſaid Star 
placed on the top of the Bowl, make in the ſuperficies thereof. 


Fig. 67. 


2. The Dyals, whoſe Title is, Per horas Babylonices, ſhews in like 
manner, what hourit isaccording to the Babylonians way of reckoning, 
who count 24 hours from Sun-rifing till next Sun-rifing, which it per- 
forms by the {eftions which the Plains of the Babylonian hour-circles 
croſling each other inthe middle of the ſaid Star, make in the ſuperti- 
cies of the Bowl, 


Fig. 
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Fig. 68. 


3. TheDyal, whoſe Titlc is, Per Horas Aftronomicas, ſhews by the 
like Star, the hour according to the Aſtronomical Account , which 
numbers 24 hours from Noon till next Noon. T his Dyal is madeb 
the like ſeCtions of the uſual hour-circles croffing cach other in the mid- 
dle of the ſaid Star ; the Numbers ſctto the hours being only different, 
that is, One of the Clock in the Morning is hete called Thirtcen, and 
Two Fourteen , and Three Fifteen, &c. 


Fig. 69. 


Laſtly, "The Dyal, whoſe Title is, Per Horas antiquas, fve Judaica, 
ſhews the Hour according to the ancient way of numbring the hours, 
viz, counting always 12 Hours from Sun-rifing till. the letting thereot : 
Wherefore the ſeftions by which this Dyal is made, are thoſe which 
the Plains of the unequal hour-circles make in the ſuperficies of the 
Bowl ; which Plains alſo croſs cach other in the middle of the Star, 
or Style of the Dyal, 

And thus much of the Third Piece, with the Branches belonging 
to it. The Diagrams belonging to theſe Four Bowls arc as tollow- 
cth : 
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ol the T bree uppermoſt Pieces of the Pyramis. 


H E Dyals beloo ing to the lower Pieces of the 
T Ticas's - _—_ Pet we will Kee hs 


Chapter explicace thy wahnhs pee appertaining to 
Three higheſt, or upperm irs GEIL | ads "g 


Fig. 79. 


--The Fourth ptrherehns F- _—_— (ir i is id i9 the. firſt Chap- 

) of twelve concave 'Semi-Cylinders, an {tanding upon 

Globe, held up by four Supporters, like thoſe which hold ap the fond 

yy , bur leſs, hath upon cach of thoſe Semi-Cylinders a Dyal deſcri- 
ſhewing the uſual hour by the ſhade of a Flower-de-luce fixed at 

= top of a Semi- Cylinder. 

Our of the top of this Piece iſſue four Branches cartying each a lit- 
tle Glas Bowl, ſhewing alſo the uſual honr by che Light of the Sun 
penetrating throdh the hour-lines (which for that purpoſe are lefrtran(- 

ent, the reſt of the Bow! being gilded over )) and paſting oyer a little 
Fr painted on the lower part of the Bowl. 


Fig. 71. 
The firſt Piece, conſiſting of 8 plain Triangles, equal and cquilateral, 


" and fix equal ſquares, and held up alſo by four rters, hath i in 


like manner Dyals deſctibed'thereon, ſhewing the uſual hour by the 
ſhade alſo of a Flower-de-luce. 


Fig. 7 
The Sixth and Jaſt + 1 or A. of the Pyramis, is a great Glaſs- 


| Bowl ſtanding upon the Fiſh pgorned by a Foot of Iron, and en- 


com with two Iron Circles aving on the Top a Croſs. This 


Bowl alſo ſhews the uſual hour by the ſhade of a little Golden Ball 
placed in the middle of the Glals. 
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The Dyals belonging +46 thels thee hewing only (as is ſaid) 
the uſual hour, it will TO to {et down a am for cach Piece. 


\ 

As for the Reaſon o theſe Dyats, they All ſhewi only the chal 
hour, there needs no more to be ſaid than what ___ 2 area © 
the like, vis, that in the Fourth and ip ofthe Fw: 

Hour-circles croſs each ocherupbn- the top of rhe dior ety ; be 
in the Sixth,” rhey crols onthe Centet' of he lirtle Ball placed in che 
middle of che great Bowl. 

The Dyals of the four little Bowls hat by the Branches, are 
no other "chepl the Aſtronomical Dyal of the precedent Chapter, 
_ and only differ in the Numbers ſet to the Hours. 
nd chus much eanceriiing what an this ſhort -T ra@ was 1 
wk: theUſ' and Reaſons of the Dyals deſcribed on the taud THO 
ramts. 
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